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First, | am going to discuss some important The top line shows AIDS cases reported per
new and exciting trends in the HIV/AIDS epi- quarter, which peak in 1993, followed by a
demic in this country. Next, | will try to point gradual decrease. Even more striking is the
out areas where | believe the laboratory has arlower curve, showing a dramatic drop in AIDS
important role to play in HIV prevention. deaths, starting in late 1995 and continuing into
Finally, 1 will give some specific examples of 1997.

ways in which the laboratory is playing this
role. (Slide 3) These changes are more clearly dem-

onstrated in the next couple of slides, which
My CDC colleague, Dr. Kevin DeCock, pro- compare the first nine months of 1997 with the
vided this slide (Slide 1) as a way to look at same period in 1996. The overall decrease in
both the epidemiology of HIV/AIDS and pre- reported cases from 1996 to 1997 is about 14%,
vention opportunities. This schematic first but varies considerably by patient group.
depicts the incidence of new HIV infection, Although decreases are seen in all patient
that is the number of new infections per year, asgroups, the decreases are greater for men than
a spigot, which fills up a reservoir. The preva- women, for whites than for African Americans
lence of HIV infection, or the proportion of and Hispanics, and for men who have sex with
persons who are infected, is measured by thenen than for injecting drug users or persons
height of the water in the reservoir. As theseinfected through heterosexual contact.
infected persons become immunosuppressed
and start developing AIDS-defining conditions, Slide 4 shows similar depiction of the drop in
they exit through another spigot, representingAIDS deaths over the same period. The change
the incidence of AIDS, and fill another reser- is even more dramatic, with a 44% drop in
voir, the level indicating the prevalence of AIDS deaths over a single year, but again, more
AIDS. And finally, some of these persons exit favorable trends for men, white persons, and
this reservoir through another spigot, as theypersons infected through male homosexual
die from AIDS. Each of these spigots repre- contact. Once again, these are changes that
sents a prevention opportunity in the sense thapccurred over a one year period.

by closing these spigots we prevent progression
to AIDS and death. These favorable trends may be the result of one

or more "upstream" changes, including

You have undoubtedly heard of the very dra- decreases in the incidence of HIV infection
matic decreases in the incidence of AIDS casesind/or a slowing in either progression from

and deaths over the last several years, trendsllV infection to AIDS or from AIDS to death.
that are shown in the next few slides. As | will discuss shortly, we lack accurate data

on recent trends in HIV incidence, but we have
(Slide 2) This overview slide shows the esti- good data to indicate that improved antiretrovi-
mated incidence of AIDS cases and deaths inral therapy and the use of antimicrobial prophy-
adults and adolescents, adjusted for reportingaxis and vaccinations to prevent opportunistic
delays, from 1985 through September 1997.

161



1998 (ONFERENCEON THE LABORATORYSCIENCEOF HIV

infections are clearly slowing the rate of HI\microbial prophylaxis than the IDUs, such as the

disease progression. drugs recommended for M. avium prophylaxis.
Gay men are more likely to be prescribed these

A good source of information on the effect ahedications than IDUs. Compliance with pro-

these interventions on disease progression is piflaxis was not assessed in the study, but it
Adult Spectrum of Disease Study (ASD), a mutould also be a contributing factor.

ticenter study funded by CDC, in which the
charts of over 20,000 HIV-infected persons afo far, we have only been discussing trends for
reviewed every 6 months. adults and adolescents, but the news regarding
AIDS in children is also good. Slide 6 shows
Slide 5, from the ASD study, looks at the overglerinatal AIDS cases, that is, cases resulting
effect of several types of intervention on prgrom mother-to-child HIV  transmission,
gression from HIV infection to death. The dat@ecreased by 42% from 1984 through 1997,
are shown as risk ratios. The lower the risk ratigeaking in about 1992. Since we believe that the
the lower is the rate of disease progression. Th@nber of HIV-infected pregnant women has not
effect of each intervention is adjusted for thgramatically decreased, we believe these trends
effect of other interventions. Antiretroviral therresult from the use of antiretroviral therapy in
apy, monotherapy, dual-therapy, and triple-thgjregnant women to reduce the rate of perinatal
apy (showing a very dramatic impact) argansmission. Initially, treatment of pregnant
slowing the rate of disease progression, partiGdomen was limited to zidovudine monotherapy;,
larly when we see combinations of two or thragit in the last several years pregnant women
drugs. Adjusting for the use of antiretrovirghave been receiving the same combination thera-
therapy, we can then look at the impact of spgies used for all other adults.
cific prophylaxis for particular opportunistic
infections. For example, the use of sulfatrBo for both adults and children, the message is
methatrine to prevent pneumocystis does havecar: If our goals are to prevent HIV infected
impact, though not as dramatic as antiretroviradults from progressing to AIDS and death and
There are also more modest benefits associdiegrevent HIV-infected pregnant women from
with the use of prophylaxis for Pneumocystigansmitting infection to their children, we must
pneumonia and Mycobacterium avium infeddentify infected persons as early in the course of
tions, and with administration of the pneumdheir disease as possible, and we must offer them
coccal vaccine. care. How well are we doing that, and how can

the laboratory help us do a better job?
The ASD study also gives some insight into why

morbidity and mortality trends have been moKeverall, it appears we are not doing a great job
favorable in some groups, such as gay men, thandentifying infected persons. In this study by
in other groups, such as injection drug usdPat Sweeney and her colleagues from the CDC,
(IDUs). First, gay men received more care, with is estimated that of the approximately
a median of 9 outpatient visits per year con50,000-900,000 infected Americans, about
pared to 6 visits for IDUs. Second, the gay mé&®0,000 - 550,000 or roughly two-thirds, have
were more likely to receive combination antirebeen confidentially tested for HIV. Although
roviral therapy, defined as 2 or more antiretrov@dditional infected persons may have been tested
ral drugs. In 1996, about half of the gay meanonymously for HIV and know their infection
were on combination therapy compared to lesttus, it seems clear that about one third of
than a third of the IDUs. And third, the gay meimfected Americans still do not know they are
were more likely to receive recommended antifected.
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It also appears that when persons are tested, Dfghe 837 patients who were tested, 5.4% were
often relatively late in the course of their infedound to be infected. Rates of return for test
tion. Dr. Pascale Wortley and associates fromsults were 63% for emergency room patients
the CDC examined the patterns of HIV testingnd 55% for inpatients. About a third of the 45
for persons reported with AIDS from 199(@atients who were infected never received their
through 1992. Although the study is rather oldesults. If rapid testing had been available, these
it makes some important points. This is a stugytients could have at least have been given a
beginning with people who have AIDS and aslpreliminary result and those found to be positive
ing them about when they were tested for Hitbuld have been encouraged to return to receive
infection and how they were tested for HI\A confirmed result.

infection. First, about two-thirds of persons with

AIDS had their initial positive HIV test done inDPr. Bill Kassler and associates took this
acute health-care settings, including hospitagpproach one step further and evaluated the use
physician offices and emergency departmen®$ the SUDS test, the only rapid test licensed in
suggesting that they may already have beenthle United States, to screen for HIV infection in
when the test was done. Only 13% of these peeth an anonymous HIV testing clinic and a sex-
sons were tested in HIV testing and counselitiglly transmitted disease (STD) clinic in Dallas,
sites. Second, data on the reason for testing cb@xas. At both of these sites, the SUDS test with
firms that over half of the patients were test&@me day results was made available for a three
because of illness. And thirdly, about half theeéeek period in 1993. Results of testing during
patients had their first positive test within a ye#ie period when the rapid test was available were
of their AIDS diagnosis, with about a third testegompared to a previous interval when testing
within 2 months of the diagnosis. For many afas only available using the standard Enzyme
these persons, testing was done too late to gfemunoassay (EIA) and Western blot (WB).
vent them from developing an AIDS-defining illNon-reactive SUDS results were reported as
ness. The challenge, then, is to test and idenﬁ@gaﬂve, while reactive results were reported as

these infected persons before their disease Bagreliminary positive,” and these patients were
progressed. then scheduled to return for Western blot results.

A number of testing parameters from this three
(Slide 7) Unfortunately, because of delays thateek period of rapid testing were then compared
are inherent in our current HIV testing algao a previous three week period in which testing
rithms, even when persons at-risk for infectiomas only available through a conventional EIA/
are tested, they may not receive their test resuld¢B algorithm. During the period of conven-
Dr. Katie Irwin from the CDC and her collaborational testing, patients were told to return back to
tors undertook a study at Bronx-Lebanon Hosghe clinic two weeks later to get their test result.
tal Center, a general hospital in New York City
with one of the highest prevalences of HI{Slide 8) This slide compares results of testing
infected patients in the United States. Patiertgne by the standard and rapid protocols in the
between the ages of 18 and 44 were offered tetonymous test clinic. HIV prevalence was
ing if they were not known to be HIV infected o2-4% during the time that standard testing was
have AIDS and were either inpatients or seendane and 3% during the rapid testing period.
the emergency room. About half of the patien®ith implementation of rapid testing, the pro-
consented to testing and those patients were tig@fition of clients who received their negative
told to return in 2-3 weeks for their test results.test result rose from 95% to 99%. Even more

striking, the proportion of infected clients who

received their test results rose from 86% to
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100% with rapid testing. Since persons who hé8lide 10) Dr. Bernie Branson from the CDC has
positive SUDS tests had to return to receivetaken the results from this Dallas trial and used
WBconfirmed result, this indicates that all sudmem to model the impact of applying rapid test-
persons returned to receive the confirmed resuhg to the publicly funded testing programs con-
ducted in the United States. Over two million
(Slide 9) In the STD clinic, where the primary|V tests are done in these programs every year.
purpose of a patient visit is related to STD cargowever, in 1995, 25% of infected persons and
rather than HIV testing, the results are even m@8% of uninfected persons did not return to
impressive. With rapid testing, the proportion gkceive their test results. The top part of this
persons receiving negative results rose from 3@¥e shows HIV prevalence by test site and the
to 93%, while the proportion receiving positiveates at which clients return to receive results
results increased from 79% to 97%. In contragiitained by the conventional testing algorithm .
to the anonymous test clinic, the STD clinigimilar to what was seen in the Dallas study,
retains patient name and locating information, $6turn rates were highest in the counseling and
it is possible for clinic staff to attempt to locatéesting sites where clients are specifically
non-returning infected patients and provide thefgquesting testing and lower in other testing
with their test results. With the standard testirgtes, especially in STD clinics. Dr. Branson
protocol, 34% of infected persons received thggund that if the experience in the Dallas STD
results only after a field follow-up visit, arclinic can be generalized to these other sites,
expensive and time consuming procedure. Howational implementation of rapid testing might

ever, field follow-up was needed for only 3% dfcrease return rates to 97% for positive results
infected persons who screened positive by thad 93% for negative results.

SUDS test. In other words, provision of prelimi-
nary positive results based on rapid testirf§lide 11) In this slide, Dr. Branson summarizes
seems to motivate patients to return for a colmis estimate of the overall impact of rapid testing
firmed test results. in all publicly funded test sites. Compared to the
current testing algorithm, rapid testing allows an
Initially, there was a lot of anxiety among Dradditional 8,000 infected persons to receive their
Kassler's staff about using the rapid testing afgkt result, an increase of 29%. Since most cli-
how patients would react to it. However, thents at these facilities are uninfected and unin-
response was quite favorable. A survey of 2Z&cted persons often do not receive their results
clients who had rapid testing done at either ti@der the current testing algorithm, rapid testing
anonymous test site or STD clinic showed a higlas a big impact in this group, increasing the
level of satisfaction with this method of testinchumber of persons receiving a negative result by
Most clients indicated they understood th@most 700,000 or 50%. The downside of the
meaning of rapid tests results, and about 8@pid testing is also shown on this slide, with
90% said they would prefer getting a rapid teabout 8,000 patients receiving a false positive.
result during their initial clinic visit rather thanThese patients will not know the results are false
having to return to receive a conventional tegbsitive until they return for their Western blot
result. Although counselors at these clinics wefgsult. Even though these patients would have
initially concerned about the rapid testingeen informed that their screening test might be
method, a survey done after a month of expejficorrect, they may suffer unnecessary anxiety

ence with the rapid test indicated that some aliile waiting for confirmatory testing to be
ents who received preliminary positive resulisompleted.

followed by a confirmed results felt this method
reduced stress by breaking the news gently.
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One way to minimize the problem of false-posanswered before this approach could be consid-
tive rapid screening tests is to use them in popred for widespread application. For example,
lations where the prevalence of infection isow long would it take to do sequential rapid
relatively high. As with all other tests, the postesting? Also, we must find out if patients are
tive predictive value of a rapid HIV testmotionally prepared to receive a confirmed
increases with the prevalence of HIV infectiomesult after their first visit, particularly if the pri-
Given the performance characteristics of thmeary purpose of their visit was for something
SUDS tests, a sensitivity of 99.3%, and specifiother than HIV testing.
ity of 99.5%, the positive predictive value
increases from only 50% in a population with we are successful in identifying more infected
0.5% prevalence of HIV infection to over 90% iRersons and referring them for treatment, an
a population with 5% seroprevalence. Thus, aflditional goal is to be reasonably confident that
rapid testing is used for screening, it will probdhe treatment will be successful. Based on
bly be most beneficial in settings of high prevguidelines published by the U.S. Public Health
lence in which a low percentage of persorfgrvice most infected persons should be offered
usually return for their test results. antiretroviral therapy. But as discussed by Rob
Schuurman and Robert Coombs, emerging viral
Rapid testing may also find application in sonresistance may render treatment ineffective. |
other settings where it is necessary to mak®uld therefore like to briefly describe how the
immediate decisions about initiating prophylaxi€DC is attempting to develop a surveillance pro-
for an HIV exposure. For example, rapid testirgram to monitor HIV antiretroviral resistance in
could be considered for pregnant women whibe United States.
are thought to be at increased risk for HIV and
who present in labor with no previous HIV tedh the program that we have begun, three senti-
result available. If the woman tests positive, sh€l populations are being monitored. First, we
could be given intrapartum antiretroviral therapyf€ monitoring recently infected persons as a
and her newborn could be treated, pending th¢asure of the prevalence of resistance in
results of confirmatory testing. Another examplntreated persons. Second, we are studying
would be testing the source patient of an occugdegnant women and their infants to determine if
tional HIV exposure. Post-exposure prophylaxﬁbese women harbor viral strains that are resis-
could be offered to a health care worker (HCWant to the antiretrovirals commonly prescribed
exposed to the blood of the source patient wAgring pregnancy and if resistant strains are
tests positive, with the understanding that prbeing transmitted to their infants. Third, we are
phylaxis could be stopped if additional testingterested in the resistance patterns of strains to
fails to confirm the screening test result. A fin#thich healthcare workers are occupationally
example would be testing potential organ dond@¥posed.

before their organs are harvested. ) o )
The methods being used in this surveillance sys-

CDC studies have indicated that if two rapitem continue to evolve, but the genotypic meth-
tests are used sequentially, they can give res@@s now being evaluated include gene chip
that are comparable to the EIA/WB algorithnhybridization-based sequencing, direct solid
If additional rapid tests are licensed in thehased sequencing, and point mutation probe
United States, it would be theoretically possibRssays.  The phenotypic resistance assays
to give a patient a confirmed test result during #itlude conventional culture-based assays, novel
initial clinic visit. However, operational andassays for detecting drug resistant reverse tran-
behavioral research questions would need to $iptase activity in plasma by the Amp-RT
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method, and evaluation of recombinant virwssoid the bias, we need a way to estimate inci-
assays. dence without requiring repeat visits.

Our hope is to establish a surveillance systemRecently, Rob Janssen from the CDC, Sue
allow us to monitor resistance in the same popbtrainer, from Abbott Laboratories, Mike Busch,
lations over time. Whether data on the prevand others called the Sensitive/Less Sensitive
lence of resistance will help guide initial therapJesting Group published a novel approach to this
remains to be seen, although that is certainly thblem. The goal of HIV testing is usually to
case for other infections of public health impomake the antibody tests as sensitive as possible,
tance, such as gonococcal, pneumococcal, alidwing us to detect recently infected persons.
mycobacterial infection resistance patterns.  But is it also possible to modify the tests to make
them less sensitive? A person who is positive by
So far, I have largely discussed secondary pegsensitive assay but negative by a less sensitive
vention; i.e., the prevention of morbidity an@ssay has most likely been recently infected. By
mortality in HIV-infected persons. But whaknowing the proportion of all infected persons in
about primary prevention, prevention of HN\4 population that are recently infected, one can

infection itself? Although a number of primaryhen model the incidence of infection in that
prevention approaches are being tried atpapulation.

national level, it has been difficult to measure
their direct impact in decreasing the incidence (8lide 14) For the purposes of this study, the
HIV infection. Let us first review existing sur-Abbott 3A11 whole virus lysate HIV-1 EIA was
veillance tools that are being used to measumade less sensitive by increasing the sample
HIV incidence. dilution and decreasing incubation times. The
effect of this modification was an increase of
(Slide 12) One way to make incidence estimatgBout 4 months in the time needed to detect sero-
is to examine the rate of new infections amor@nversion following infection. Again, a person
persons who make repeat visits to clinics that ai@o is seropositive by the sensitive assay and

part of the CDC's national serosurveillance nefegative by the insensitive assay is likely to be in
work. All states require that persons meeting tkifis period of early infection.

AIDS case definition be reported, and about half
of them require that people with HIV infectior(Slide 15) Based on this approach, how well can
who have not yet developed AIDS be reported mgidence be modeled? Here are examples of
well. For example, this map shows HIV prevawo studies, one of gay men in San Francisco
lence among gay men attending STD clinics and the other of blood donors, in which the
1996, where rates ranged from about 4% in Miobserved incidence of HIV infection is com-
neapolis to 30% in Houston. pared to the estimated incidence derived from
the use of the Sensitive/Less Sensitive Testing
(Slide 13) By testing persons who make repesfrategy. In both cases, the estimated incidence

visits to these clinics, it is possible to estimatg remarkably close to the observed incidence.
their incidence of infection, expressed as the

number of infections per 100 person years Our hope is that this strategy can be applied to
follow up. For repeat attendees at the ST@her populations as well. Use of this strategy
clinic, infection rates are much higher for gaywould give us a very good measurement of the
men than for heterosexual men and women atefflect of prevention efforts. Beyond its use to
study sites. However, incidence estimates basstimate HIV incidence, identification of
on testing repeat attendees are biased becaesently infected persons may help in partner
only a subset of patients make repeat visits. To

166



1998 ONFERENCEON THE LABORATORYSCIENCEOF HIV

notification efforts, and recruitment of subjec@ntiretroviral agents, and monitoring the effec-

for studies of early treatment. tiveness of HIV prevention efforts. Through
these varied roles, the laboratory can help

In summary, we see the laboratory playing kejecrease the rate of new infections and help

roles in identifying HIV-infected persons, deterassure that infected persons will live longer and
mining the susceptibility of their HIV strains tgetter lives.
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Slide 1

The Cycle of HIV Disease
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Slide 2

Estimated Incidence of AIDS and Deaths of Persons
with AIDS* 1985 - September 1997, United States
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Slide 3
Change in Estimated Incidence of AIDS from
Jan-Sept 1996 to Jan-Sept 1997
United States
Percent Decrease
Mon I 1 5.4 |
Women I E.5 .
White
Black 78 .
Hispanic
MSM
IDU
Het. Contact
Cwvarall
Slide 4

Change in Estimated Incidence of AIDS Deaths from
Jan-Sept 1986 to Jan-Sept 1997
United States
Percent Decrease
Men 459 .
Women 35.7 |

White 538,
Black 368.2 ,
Hispanic 418 )

MSM L : 5111
DU
Het. Contact

Cvarall
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Slide 5
The Effects of Antiretroviral Therapy and Antimicrobial
Prophylaxis On Survival Following DViagnosis of ATDS®
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Slide 6

Number of Perinatally Acquired AIDS Cases®
by Quarter Year of Diagnosis United States, 1984-1997
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Slide 7

Slide 8

Rapid Test Evaluation: Anonymous Test Clinic

Standard Rapid %
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Slide 9

Rapid Test Evaluation: STD Clinic

LStandard
Protocol

n %)

Slide 10

What if rapid HIV tests

were used in public testing sites?

5l be PFrevalence Eeturn for Resulls
HiV 4 HIV-
I 1.9% A2.1% B4.3%
5TD Clinics 1.6% ] N  48.1%

Drug Treatment . 9% 73.6% 0.B%
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Slide 11

All Public Sites

Rapid Test Current
Outcome Algorithm  Algorithm Difference

Learn HIV+ 36,082 27,912 8,170 (29%)
Learn HIV 2,074,454 1,385,129 689,325 (50%)
B.301 B 301

j =tk

Prevalence: 1.6%

Slide 12

Hl

Seroprevalence Among Maem W ho have Sex With Men Adlemding Sexea iy

I'ransmitied Disease Clinics by Setropo litan Statistical A rea, 19
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Slide 13
Incidence of HIV Infection Among Patients Attending Securin
Transmitted Discase Clinics by Metropolitan Statistical Area, 1996
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Slide 14

Eumlplariann of Observed and Sensitive / Less
Sensitive Testing Strategy Incidence Estimates
e ———————————————————————

Estimated

using Sensitive /
Number in Obsarvad Less Sensilive

Study Study Incidanca Testing Strategy
e —— e i it svtchatin. .

SFMHS (85-90) 488  1.4/100 py 1.5 /100 py

REDS 1,275,449 2.8/100,000 py 2.95/100.000
(93-85) {1.5-4.2) :1.143.&} w
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Slide 15

Concept behind diagnosis of early
HIV infection

129 days
95% Cl=108-140
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